Abstract. We review past efforts to unravel the nature of the light variations of the "hybrid" PG 1159 star HS 2324+3944 and present preliminary results of a recent multisite campaign devoted to this interesting object. From the on-line frequency analysis of our measurements, we can safely conclude that this star is a multimode pulsating variable. Some suggestions for further investigations are given.
1. THE PAST HS 2324+3944 has been spectroscopically classified as a low gravity (log g = 6.2) peculiar (H-rich) PG 1159 star by Dreizler et al. (1996) . It is therefore a post-AGB star at the hot end of the white dwarf cooling sequence and one of only four known "hybrid" PG 1159 stars.
About 30% of the PG 1159 stars are multiperiodic nonradial gmode pulsators (the GW Vir stars). Driving of these pulsations is believed to be caused by the K-7-mechanism in the region of partial ionization of carbon and oxygen (Starrfield et al. 1985) . According to model calculations, the efficiency of the above K-7 mechanism seems to be very sensitive to the chemical composition in the driving region, which is located very close to the stellar surface. In particular, the presence of hydrogen in the driving zone was believed to inhibit pulsations (Stanghellini et al. 1991) .
The spectroscopic analysis by Dreizler et al. (1996) places HS 2324+3944 in the GW Vir instability strip. To test the results of Stanghellini et al. (1991) , Silvotti (1996) has obtained two nights of time-series photometric data of HS 2324+3944. He discovered the star to be variable with a period of about 35 min and suggested this is due to high-order gr-mode pulsations. The time scale of these light variations is a factor of 3-4 larger than the typical periods of GW Vir pulsators. Handler et al. (1997) acquired eight nights of time-series photometric observations of HS 2324+3944 and detected the presence of four independent frequencies in the object's light variations with good evidence for more. They gave arguments that the variability of HS 2324+3944 is not likely to be caused by binarity: there is no spectroscopic correspondence between AM CVn stars and "hybrid" PG 1159-type stars and all obtained light curves were (nearly) sinusoidal. Moreover, the photometric amplitudes of the variations and the distribution of the detected frequencies point towards the excitation of pulsations. Handler & Silvotti (1997) reanalyzed all time-series photometry of HS 2324+3944 and found no common frequency solution for all the data. This suggests that the light variations are quite complicated.
Switching back to theory, the efficiency of the driving mechanism for GW Vir pulsators has, as mentioned above, originally been found to be very sensitive to the chemical composition of the driving region of the models used (for a detailed discussion see Dreizler 1998) .
On the other hand, Gautschy (1997) computed envelope models for HS 2324+3944. He showed that the presence of hydrogen in the driving zone does not necessarily influence the pulsational instability of HS 2324-like models. He obtained unstable modes even with a hydrogen admixture of 20% in mass.
However, models with a more sophisticated evolutionary history (e.g. by Bradley & Dziembowski 1996) would require an oxygenenriched driving region and artificially increased radii to match the observed frequency range of GW Vir pulsators: otherwise the unstable periods would be much shorter than the observed ones. The long periods of HS 2324+3944 are therefore even more challenging.
THE PRESENT
To solve the mystery of the variability of HS 2324+3944, we undertook a photometric multisite campaign from August 25 -September 8, 1997. A total of about 150 hours of measurement were acquired at the Beijing, Loiano, Calar Alto and McDonald observatories. We performed on-line reductions and analyses of the data and we report preliminary results below. A portion of the acquired light curves during the central part of the campaign, when all four observatories were on line, is shown in Fig. 1 . We performed a preliminary frequency analysis of the data and show the obtained power spectra in Fig. 2. From Fig. 2 it is obvious that the light variations of HS 2324+3944 are quite complicated. Frequency analysis suggests the presence of at least 10 frequencies concentrated between 370-395 and 450-500 ¿/Hz, respectively. There is further power between 920-970 //Hz, which could be due to harmonics and linear combination frequencies of the lower frequency variations.
However, we found evidence that the power spectrum is not completely resolved yet: several peaks with double maxima or deformations axe present. The peaks near 950 /iHz show such features as well, and we cannot find many agreements between frequency com-binations of the low-frequency variations and the higher frequency peaks.
Although the conclusion above is somewhat disappointing, our frequency analysis allows one definite important statement: the "hybrid" PG 1159 star HS 2324 + 8944 a multimode g-mode pulsator.
THE FUTURE
Our data are not sufficient for detailed asteroseismological modeling of HS 2324+3944, but one theoretical study can be suggested. At this point it would be of great interest to calculate a grid of "hybrid" PG 1159 models with a detailed post-AGB evolutionary history and to attempt a match of pulsationally unstable model frequencies with the frequency region excited in the star.
To suggest further observational programs for "hybrid" PG 1159 stars, we start with HS 2324+3944 itself. Since we believe that our power spectrum is not completely resolved, a longer campaign would be necessary. One possible idea would be multisite measurements covering darktime of three consecutive months. Both photomultipliers and CCDs can be used. To reduce monthly aliases which may interfere with intrinsic pulsation frequencies, CCD observations should also be scheduled close to bright time. If a sufficient number of pulsation frequencies is unambiguously detected, mode identification will be possible with the help of Fourier transforms of both Fourier and period transforms of the data. We note that such large campaigns are not impossible (see Handler 1997) and should be undertaken.
It should also be pointed out that Ciardullo & Bond (1996) suspected light variability of the "hybrid" PG 1159 central stars of NGC 7094 and A 43, respectively. While the variations of NGC 7094 seem to occur on time scales of two hours, which will make a seismological analysis (if the star pulsates) practically impossible, A 43 appears to vary on a time scale similar to HS 2324+3944. It is therefore an interesting target for more intensive time-series CCD photometry.
Final results of this campaign will be published elsewhere (Silvotti et al., in preparation 
